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1. A method of treating a hepatitis virus infection 
in a mammal, comprising administering to said mammal a 
first amount of an N-substituted- 1 , 5 -dideoxy- 1 , 5 - imino-D- 
glucitol compound of Formula I or a pharmaceutically 
acceptable salt thereof : 



wherein : 

R is selected from the group consisting of arylalkyl, 
cycloalkylalkyl , and branched or straight chain alkyl 
having a chain length of C x to C 20 , and 

W, X, Y, and Z are each independently selected from 
the group consisting of hydrogen, alkanoyl, aroyl, and 
trif luoroalkanoyl ; and 

a second amount of an antiviral compound selected 
from the group consisting of a nucleoside antiviral 
compound, a nucleotide antiviral compound, and mixtures 
thereof , 

wherein said first and second amounts of said 
compounds together comprise an ant i -hepatitis virus 
effective amount of said compounds. 

2. The method of claim 1, wherein R is a branched or 
straight chain alkyl having a chain length of C x to C 20/ 
and W, X, Y, and Z are each hydrogen. 




R 



I 
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3. The method of claim 2, wherein R is a straight 
chain alkyl having a chain length of C 1 to C 20 . 

4. The method of claim 3, wherein R is a straight 
chain alkyl having a chain length of C 2 to C 14 . 

5. The method of claim 4, wherein R is a straight 
chain alkyl having a chain length of C 6 to C 12 . 

6. The method of claim 5, wherein R is nonyl . 

7. The method of claim 1, wherein R is a branched or 
straight chain alkyl having a chain length of C x to C 20 , 
and W, X, Y, and Z are each alkanoyl . 

8. The method of claim 7, wherein R is a straight 
chain alkyl having a chain length of C 1 to C 20 . 

9. The method of claim 8, wherein R is a straight 
chain alkyl having a chain length of C 2 to C 14 . 

10. The method of claim 9, wherein R is a straight 
chain alkyl having a chain length of C 6 to C 12 . 

11. The method of claim 10, wherein R is nonyl. 

12. The method of claim 7, wherein said alkanoyl has 
a chain length of C x to C 20 . 

13. The method of claim 7, wherein said alkanoyl has 
a chain length of C 2 to C 14 . 

14. The method of claim 7, wherein said alkanoyl has 
a chain length of C 3 to C 10 . 
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15. The method of claim 7, wherein said alkanoyl is 
butanoyl . 

16. The method of claim 7, wherein R is nonyl and W, 
X, Y, and Z are each butanoyl. 

17. The method of claim 1, wherein 

R is a straight chain alkyl having a chain length of 
C x to C 20 , 

W, X, Y, and Z are each hydrogen, and 
5 said antiviral compound is a nucleoside antiviral 

compound. 

18. The method of claim 1, wherein 

R is a straight chain alkyl having a chain length of 
C 1 to C 2 o / 

W, X, Y, and Z are each butanoyl, and 
5 said antiviral compound is a nucleoside antiviral 

compound . 

19. The method of claim 1, wherein said 

N- substituted- 1 , 5-dideoxy-l, 5 - imino-D-glucitol compound is 
selected from the group consisting of: 
N- (n-hexyl - ) - 1 , 5-dideoxy-l , 5 -imino-D-glucitol ; 
5 N- (n-heptyl-) -1, 5-dideoxy-l, 5 - imino-D-glucitol ; 
N- (n-octyl - ) -1, 5-dideoxy-l, 5-imino-D-glucitol; 
N- (n-octyl - ) - 1 , 5-dideoxy-l , 5-imino-D-glucitol , 
tetrabutyrate ; 

N- (n-nonyl - ) -1,5 -dideoxy- 1 , 5-imino-D-glucitol , 
10 tetrabutyrate; 

N- (n-decyl - ) -1,5 -dideoxy- 1 , 5-imino-D-glucitol , 
tetrabutyrate ; 

N- (n-undecyl-) -1, 5-dideoxy-l, 5-imino-D-glucitol, 
tetrabutyrate ; 
15 N~ (n-nonyl-) -1, 5-dideoxy-l, 5-imino-D-glucitol; 
N- (n-decyl- ) -1 , 5-dideoxy-l , 5-imino-D-glucitol ; 
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N- (n-undecyl- ) -1, 5-dideoxy-l, 5-imino-D-glucitol; 
N- (n-dodecyl-) -1, 5-dideoxy-l, 5-imino-D-glucitol; 
N- (2 -ethylhexyl ) -1, 5-dideoxy-l, 5-imino-D-glucitol; 
2 0 N- (4 -ethylhexyl ) - 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 

N- ( 5 -methylhexyl ) - 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 

N- ( 3 -propylhexyl ) - 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 

N- ( 1 -pentylpentylhexyl ) - 1 , 5-dideoxy- 1 /5-imino-D-glucitol ; 

N- ( 1 -butylbutyl ) - 1 , 5-dideoxy- 1 , 5-imino-D-glucitol ; 

2 5 N- (7-methyloctyl- ) -1/ 5-dideoxy-l, 5-imino-D-glucitol ; 

N- (8-methylnonyl) -1, 5-dideoxy-l, 5-imino-D-glucitol; 
N- (9-methyldecyl) -1, 5-dideoxy-l, 5-imino-D-glucitol; 
N- ( 10 -methylundecyl ) -1, 5-dideoxy-l, 5-imino-D-glucitol; 
N- ( 6 -cyclohexylhexyl- ) -1, 5-dideoxy-l, 5-imino-D-glucitol; 

3 0 N- (4 -cyclohexylbutyl ) -1, 5-dideoxy-l, 5-imino-D-glucitol; 

N- (2 -cyclohexylethyl) -1, 5-dideoxy-l, 5-imino-D-glucitol; 
N- (1-cyclohexylmethyl) -1, 5-dideoxy-l, 5-imino-D-glucitol ; 
N- (1-phenylmethyl) -1, 5-dideoxy-l, 5-imino-D-glucitol ; 
N- ( 3 -phenylpropyl ) -1, 5-dideoxy-l, 5-imino-D-glucitol; 

3 5 N- ( 3 - (4 -methyl) -phenylpropyl) -1, 5-dideoxy-l, 5-imino-D- 

glucitol ; ' 

N- ( 6 -phenyl hexyl ) -1, 5-dideoxy-l, 5-imino-D-glucitol; 
N- (n-nonyl - ) - 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , 
tetrabutyrate ; 

4 0 N- (n-decyl- ) -1, 5-dideoxy-l, 5-imino-D-glucitol, 

tetrabutyrate ; 

N- (n-undecyl- ) -1 , 5-dideoxy-l , 5 - imino-D-glucitol , 
tetrabutyrate ; 

N- (n-dodecyl-) -1, 5-dideoxy-l, 5-imino-D-glucitol, 
4 5 tetrabutyrate; 

N- (2 -ethylhexyl) -1, 5-dideoxy-l, 5-imino-D-glucitol, 
tetrabutyrate ; 

N- (4 -ethylhexyl ) -1, 5-dideoxy-l, 5-imino-D-glucitol, 
tetrabutyrate ; 

50 N- (5 -methylhexyl) -1, 5-dideoxy-l , 5-imino-D-glucitol , 
tetrabutyrate ; 

N- (3 -propylhexyl) -1, 5-dideoxy-l, 5-imino-D-glucitol, 
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tetrabutyrate ; 

N- (1-pentylpentylhexyl) -1, 5-dideoxy-l, 5-imino-D-glucitol, 
55 tetrabutyrate; 

N- (1-butylbutyl) -1, 5-dideoxy-l, 5 - imino-D-glucitol , 
tetrabutyrate; 

N- (7-methyloctyl- ) -1, 5-dideoxy-l, 5 -imino-D-glucitol , 
tetrabutyrate ; 

6 0 N- ( 8 -methylnonyl ) -1, 5-dideoxy-l, 5 - imino-D-glucitol , 

tetrabutyrate; 

N- (9-methyldecyl) -1 , 5-dideoxy-l, 5 - imino-D-glucitol , 
tetrabutyrate ; 

N- ( 10 -methylundecyl ) - 1 , 5 -dideoxy- 1 , 5 -imino-D-glucitol , 
65 tetrabutyrate; 

N- (6-cyclohexylhexyl-) -1, 5-dideoxy-l, 5-imino-D-glucitol, 
tetrabutyrate ; 

N- (4 -cyclohexylbutyl ) - 1 , 5-dideoxy- 1 , 5-imino-D-glucitol , 
tetrabutyrate ; 

7 0 N- (2 -cyclohexylethyl) -1, 5-dideoxy-l, 5-imino-D-glucitol, 

tetrabutyrate ; 

N- (1-cyclohexylmethyl) -1, 5-dideoxy-l, 5-imino-D-glucitol, 
tetrabutyrate ; 

N- (1-phenylmethyl) -1, 5-dideoxy-l, 5-imino-D-glucitol, 
75 tetrabutyrate; 

N- ( 3 -phenylpropyl ) - 1 , 5-dideoxy- 1,5- imino-D-glucitol , 
tetrabutyrate ; 

N- (3- (4 -methyl) -phenylpropyl) -1, 5-dideoxy-l, 5-imino-D- 
glucitol, tetrabutyrate; and 

8 0 N- (6-phenylhexyl) -1, 5-dideoxy-l, 5-imino-D-glucitol, 

tetrabutyrate , and 

said nucleoside or nucleotide antiviral compound is 
selected from the group consisting of: 

( + ) -cis-5-f luoro-1- [2- ( hydroxy- me t hyl ) - [1, 3 -oxathiolan- 5 - 
85 yl]cytosine; 

(-) -2' -deoxy-3' r thiocyt idine-5 ' -triphosphate (3TC) ; 
(-) -cis-5-f luoro-1- [2- ( hydroxy -met hyl ) - [1, 3 -oxathiolan-5- 
yl] cytosine (FTC) ; 



• 
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(-)2' ,3' , dideoxy-3' - thiacytidine [ (-) -SddC] ; 
90 1- (2 ' -deoxy-2 ' - f luoro-beta-D-arabinof uranosyl ) -5- 
iodocytosine (FIAC) ; 

1- (2 ' -deoxy-2 ' - f luoro-beta-D-arabinof uranosyl ) -5- 
iodocytosine triphosphate (FIACTP) ; 

1- (2 ' -deoxy-2 ' - f luoro-beta-D-arabinof uranosyl ) -5- 
9 5 methyluarcil (FMAU) ; 

1- beta-D-ribof uranosyl - 1 , 2 , 4-triazole-3-carboxamide; 

2' , 3 ' -dideoxy-3 ' - fluoro- 5 -methyl -dexocytidine (FddMeCyt) ; 

2 ' , 3 ' -dideoxy-3 ' -chloro- 5 -methyl -dexocytidine (ClddMeCyt ) ; 

2' ,3' -dideoxy-3' -amino -5 -methyl -dexocytidine (AddMeCyt) ; 
100 2 ' , 3 ' -dideoxy-3 ' -f luoro-5-methyl-cytidine (FddMeCyt) ; 

2' , 3 ' -dideoxy-3 ' -chloro-5-methyl-cytidine (ClddMeCyt) ; 

2^3' -dideoxy-3 ' -amino- 5 -methyl -cytidine (AddMeCyt) ; 

2' , 3 ' -dideoxy-3 ' - f luorothymidine (FddThd) ; 

2' r 3 ' -dideoxy-beta-L-5-f luorocyt idine (beta-L-FddC) ; 
105 2' ,3* -dideoxy-beta-L-5-thiacytidine ; 

2' ,3' -dideoxy-beta-L-5-cytidine (beta-L-ddC) ; 

2' -deoxy-3' - thia- 5 - f luorocytosine ; 

3' -amino-5-methyl-dexocytidine (AddMeCyt) ; 

3 ' -azido-3 ' -deoxythymidine (AZT) ; 
110 3 ' -chloro-5-methyl-dexocytidine (ClddMeCyt) ; 

9- (2 -phosphonyl -methoxyethyl ) -2 ' , 6 ' -diaminopurine-2 ' , 3 ' - 

dideoxyriboside ; 

9- (2 -phosphonylmethoxyethyl ) adenine (PMEA) ; 

acyclovir triphosphate (ACVTP) ; 
115 D-carbocyclic-2 ' -deoxyguanosine (CdG) ; 

dideoxy- cytidine ; 

dideoxy-cytosine (ddC) ; 

dideoxy- guanine (ddG) ; 

dideoxy- inosine (ddl) ; 
120 E-5- (2-bromovinyl) -2' -deoxyuridine triphosphate; 

fluoro -arabinof uranosyl - iodouracil ; 

stavudine ; 

2- deoxy-3 ' - thia- 5 - f luorocytidine ; 
2^,3' -dideoxy-guanine ; and 
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125 2 ' , 3 ' -dideoxy-guanosine . 

20. The method of claim 1, wherein said 
2ST- substituted- 1 , 5-dideoxy-l, 5-imino-D-glucitol compound is 
selected from the group consisting of (n-nonyl) -1,5- 
dideoxy-1, 5-imino-D-glucitol and N- (n-nonyl) -1, 5-dideoxy- 
5 1 , 5 - imino-D-glucitol , tetrabutyrate , and said nucleoside 
antiviral compound is ( - ) -2 ' -deoxy-3 ' -thiocytidine- 5 ' - 
triphosphate (3TC) . 



21. The method of claim 20, wherein said 
N-substituted-l, 5-dideoxy-l, 5-imino-D-glucitol compound is 
N- (n-nonyl) -1, 5-dideoxy-l, 5-imino-D-glucitol and said 



5 thiocytidine-5' -triphosphate (3TC) . 

22. The method of claim 1, wherein said first amount 
of said N-substituted-1 , 5-dideoxy-l , 5-imino-D-glucitol 
compound is in the range of from about 0.1 mg/kg/day to 
about 100 mg/kg/day. 

23. The method of claim 22, wherein said first 
amount of said N-substituted-1, 5-dideoxy-l, 5-imino-D- 
glucitol compound is in the range of from about 1 
mg/kg/day to about 7 5 mg/kg/day. 

24. The method of claim 23, wherein said first 
amount of said ^-substituted- 1 , 5-dideoxy-l, 5-imino-D- 
glucitol compound is in the range of from about 5 
mg/kg/day to about 5 0 mg/kg/day. 

25. The method of claim 1, wherein said second 
amount of said nucleoside or nucleotide antiviral 
compound, or mixture thereof, is in the range of from 
about 0.1 mg/person/day to about 500 mg/person/day . 



nucleoside antiviral compound is (-) -2 ' -deoxy-3 ' - 
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26. The method of claim 25, wherein said second 
amount of said nucleoside or nucleotide antiviral 
compound, "or mixture thereof, is in the range of from 
about 10 mg/person/day to about 3 00 mg/per son/day . 

27. The method of claim 26, wherein said second 
amount of said nucleoside or nucleotide antiviral 
compound, or mixture thereof, is in the range of from 
about 25 mg/person/day to about 200 mg/person/day. 

28. The method of claim 27, wherein said second 
amount of said nucleoside or nucleotide antiviral 
compound, or mixture thereof, is in the range of from 
about 5 0 mg/person/day to about 15 0 mg/person/day. 

29. The method of claim 1, wherein said second 
amount of said nucleoside or nucleotide antiviral 
compound, or mixture thereof, is in the range of from 
about 1 mg/person/day to about 5 0 mg/person/day. 

30. The method of claim 1, wherein said hepatitis 
virus infection is a hepatitis B virus infection. 

31. A method of treating a hepatitis B virus 
infection in a mammal, comprising administering to said 
mammal from about 0.1 mg/kg/day to about 100 mg/kg/day of 
an N-substituted-1 , 5-dideoxy-l , 5 - imino-D-glucitol compound 

5 of Formula I : 
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oz 



R 



I 



\\\ 1 0 
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wherein : 

R is selected from the group consisting of arylalkyl, 
cycloalkylalkyl , and branched or straight chain alkyl 
having a chain length of C x to C 20 , and 

W, X, Y, and Z are each independently selected from 
the group consisting of hydrogen, alkanoyl, aroyl r and 
trif luoroalkanoyl ; and 

from about 0.1 mg/person/day to about 500 
mg/person/day of a compound selected from the group 
consisting of a nucleoside antiviral compound, a 
nucleotide antiviral, and mixtures thereof. 

32. The method of claim 31, wherein said 

N- substituted- 1 , 5-dideoxy-l, 5 - imino-D-glucitol compound is 
selected from the group consisting of N- (n-nonyl - ) - 1 , 5 - 
dideoxy- 1 , 5 -imino-D-glucitol and N- (n-nonyl- ) - 1 , 5 -dideoxy- 
1, 5-imino-D-glucitol, tetrabutyrate , and said nucleoside 
antiviral agent is (-) -2' -deoxy-3 ' -thiocytidine-5 ' - 
triphosphate (3TC) . 

33. The method of claim 32, wherein said 

N-subst ituted- 1 , 5-dideoxy-l, 5-imino-D-glucitol compound is 
N- (n-nonyl- ) -1, 5-dideoxy-l , 5-imino-D-glucitol . 



34. A method of treating a hepatitis B virus 
infection in a human patient, comprising administering to 
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said human patient from about 0.1 mg/kg/day to about 100 
mg/kg/day of N- (n-nonyl-) -1, 5~dideoxy-l, 5 - imino-D-glucitol 
and from about 0.1 mg/person/day to about 50 0 
mg/person/day of ( - ) -2 ' -deoxy-3 ' - thiocytidine- 5 ' - 
triphosphate . 

35. A composition, comprising an itf- substituted- 1 , 5- 
dideo^y- 1 , 5- imino-D-glucitol compound of Formula I: 




wherein : 

R is selected from Ae group consisting of arylalkyl, 
cycloalkylalkyl , and branched or straight chain alkyl 
having a chain length of C 1 Vo C 2Q , and 

W, X, Y, and Z are each\independent ly selected from 
the group consisting of hydrogen, alkanoyl, aroyl , and 
trif luoroalkanoyl ; and 

an antiviral compound selected from the group 
consisting of a nucleoside antiviral compound, a 
nucleotide antiviral compound, anck mixtures thereof 



36. A pharmaceutical composition, comprising a first 
amount of an N- substituted- 1, 5 -dideoxy-1, 5-imino-D- 
lucitol compound of Foxqmila I: 



4 



• 
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wherein : 

R is selected from the group consisting of arylalkyl, 
cycloalkylalWl , and branched or straight chain alkyl 
having a chainNLength of C x to C 20 , and 

W, X, Y, anoyZ are each independently selected from 
the group consisting of hydrogen, alkanoyl, aroyl , and 
trif luoroalkanoyl ; airs 

a second amount orVan antiviral compound selected 
from the group consisting^ of a nucleoside antiviral 
compound, a nucleotide ant\viral compound, and mixtures 
thereof, and 

a pharmaceutically acceptable carrier, diluent, or 
excipient . 




37. The pharmaceutical composition of yclaim 36, 
wherein said first and second amounts of s^ad 

impounds together comprise an ant i -hepatitis virus 
q^ffective amount of said compounds. 

38. The pharmaceutical composition of claim 36, 
wherein R is a branched or straight X:hain alkyl having a 
chain length of C 1 to C 20 , and W, X/ Y, and Z are each 
hydrogen . 



39. The pharmaceutical composition of claim 38, 
wherein R is a straight chaigr alkyl having a chain length 
of C-L to C 20 . 

40. The pharmaceutical composition of claim 39, 
wherein R is a straight ychain alkyl having a chain length 
of C 2 to C 14 . 



41. The pharmaceutical composition of claim 40, 
wherein R is a straight chain alkyl having a chain length 



of C 6 to C 12 
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42. The pharmaceutical composition of claim 41 , 
wherein R is nonyl . 

43. The pharmaceutical composition of claim 36, 
wherein R is a branched or straight chain alkyl having a 
chain length of C x to C 20 , and W, X, Y, and Z are each 
alkanoyl . 

44. The pharmaceutical composition of claim 43, 
^herein R is a straight chain alkyl having a chain length 

C x to C 20< 

45. Thef^ pharmaceutical composition of claim 44, 
wherein R yk a straight chain alkyl having a chain length 
of C 2 to eft . 

46/ The pharmaceutical composition of claim 45, 
whereiri R is a straight chain alkyl having a chain length 
of C/ to C 12 . 

47. The pharmaceutical composition of claim 46, 
wherein R is nonyl. 

48. The pharmaceutical composition of claim 43, 
wherein said alkanoyl has a chain length of C x to C 20 . 

49. The pharmaceutical composition of claim 43, 
wherein said alkanoyl has a chain length of C 2 to C 14 . 

50. The pharmaceutical composition of claim 43, 
wherein said alkanoyl has a chain length of C 3 to C 10 . 

51. The pharmaceutical composition of claim 43, 
wherein said alkanoyl is butanoyl . 
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52. The pharmaceutical composition of claim 43, 
wherein R is nonyl and W, X, Y, and Z are each butanoyl 

53. The pharmaceutical composition of claim 36, 
wherein 

R is a straight chain alkyl paving a chain length of 
Cj. to C 2 q / 

W, X," Y, and Z are each hydrogen, and 

said antiviral compound iys a nucleoside antiviral 
compound . 



54. The pharmaceutical/ composition of claim 36, 
wherein 

R is a straight cha/n alkyl having a chain length of 
C*i to C 2 o / 

W, X, Y, and Z arrf each butanoyl, and 
said antiviral compound is a nucleoside antiviral 
compound . 

55. The pharmaceutical composition of claim 36, 
wherein said N- substituted- 1 , 5-dideoxy-l , 5-imino-D- 
glucitol compouncy is selected from the group consisting 
of: 

N- (n-hexyl - ) -1, 5T-dideoxy- 1 , 5-imino-D-glucitol; 
N- (n-heptyl-) -l/, 5-dideoxy-l, 5-imino-D-glucitol; 
N- (n-octyl- ) - 1 75 -dideoxy- 1 , 5 -imino-D-glucitol ; 
N- (n-octyl-) -l/, 5-dideoxy-l, 5-imino-D-glucitol , 
tetrabutyrate , 

N- (n-nonyl-) -p., 5-dideoxy-l, 5-imino-D-glucitol, 
tetrabutyrate ; 

N- (n-decyl- ) Al , 5-dideoxy-l, 5-imino-D-glucitol, 
tetrabutyraue ; 

N- (n-undecyl- ) - 1 , 5-dideoxy-l , 5-imino-D-glucitol , 
tetrabutyra :e ; 

N- (n-nonyl- 5-dideoxy-l, 5-imino-D-glucitol; 
N- (n-decyl - \ - 1 , 5-dideoxy-l, 5-imino-D-glucitol; 
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N- (n-undecyl-) - 1 ,5 -dideoxy- 1 , 5-imino-D-gluc^col; 
N- (n-dodecyl- ) -1, 5-dideoxy-l , 5-imino-D-gluc/Ltol ; 
N- (2-ethylhexyl) -1, 5-dideoxy-l, 5-imino-D-cplucitol ; 
N- (4 -ethylhexyl ) - 1 , 5 -dideoxy- 1 , 5 -imino-DVglucitol ; 
N- (5-methylhexyl) -1 7 5-dideoxy-l, 5-imino/D-glucitol ; 
N- (3-propylhexyl) -1, 5-dideoxy-l, 5 -imirto- D-gluc i tol ; 
N- (1-pentylpentylhexyl) -1 , 5 -dideoxy-^, 5 - imino-D-glucitol ; 
N- (1-butylbutyl) -1 , 5-dideoxy- 1 , 5-im/no-D-glucitol ; 
N- (7-methyloctyl- ) -1, 5-dideoxy-l, 5/^ imino-D-glucitol ; 
N- (8-methylnonyl) -1, 5-dideoxy-l, 5^ imino-D-glucitol ; 
N- (9-methyldecyl) -1, 5 - dideoxy- 1 t k> - imino - D-gluc i tol ; 
N- ( 10 -methylundecyl) -1, 5 -dideoxy- 1, 5 -imino- D-gluc i tol ; 
N- (6-cyclohexylhexyl- ) -1, 5-didreoxy-l , 5 - imino-D-glucitol ; 
N- (4 -cyclohexylbutyl ) - 1 , 5-dideoxy- 1,5- imino-D-glucitol ; 
N- (2 - eye lohexyl ethyl ) - 1 , 5-dd/deoxy- 1,5- imino-D-glucitol ; 
N- ( 1-cyclohexylmethyl ) -1, 5 Ydideoxy-1 , 5 - imino-D-glucitol ; 
N- (1-phenylmethyl) -1, 5-dideoxy-l, 5 -imino-D-glucitol; 
N- (3-phenylpropyl) -1, 5 -dLaeoxy- 1 , 5 - imino-D-glucitol ; 
N- (3- (4 -methyl) -phenylpropyl ) -1, 5-dideoxy-l, 5 -imino-D- 
glucitol; / 

N- (6-phenylhexyl) -1, 5-dideoxy-l, 5 - imino-D-glucitol ; 
N- (n-nonyl-) -1, 5-dideoxy-l, 5 - imino-D-glucitol , 
tetrabutyrate ; / 

N- (n-decyl - ) - 1 , 5 -did/eoxy- 1 , 5 -imino-D-glucitol , 
tetrabutyrate; / 

N- (n-undecyl- ) -1 , 5Adideoxy-l, 5 - imino-D-glucitol , 
tetrabutyrate; / 

N- (n-dodecyl-) - 1 15- dideoxy- 1 , 5 - imino-D-glucitol , 
tetrabutyrate; / 

N- (2 -ethylhexylO -1, 5-dideoxy-l , 5 - imino-D-glucitol , 
tetrabutyrate;/ 

N- (4 -ethylhexyl) -1, 5-dideoxy-l , 5 - imino-D-glucitol , 
tetrabutyrate; 

N- (5-methylhfexyl) -1 , 5-dideoxy-l , 5 -imino-D-glucitol , 
tetrabutyrate ; 

N- ( 3 -propylhexyl ) -1 , 5-dideoxy- 1 , 5- imino-D-glucitol , 
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tetrabutyrate ; / 

N- ( 1-pentylpentylhexyl ) -1, 5-dideoxy-l , 5 - imino^-D-glucitol , 

tetrabutyrate; / 

N- ( 1-butylbutyl ) -1, 5-dideoxy-l, 5 -imino-D-gducitol , 

tetrabutyrate; / 

N- (7-methyloctyl-) -1, 5-dideoxy-l, 5-iminp-D-glucitol , 

tetrabutyrate; / 

N- (8-methylnonyl) -1, 5-dideoxy-l, 5 - imi^o-D-glucitol , 

tetrabutyrate; / 

N- (9-methyldecyl) -1, 5-dideoxy-l, 5 - :ymino-D-gluci tol , 
tetrabutyrate; / 

N- (10-methylundecyl) -1, 5-dideoxyVl, 5-imino-D-glucitol , 
tetrabutyrate; / 

N- ( 6 -cyclohexylhexyl - ) - 1 , 5-dideraxy-l , 5 - imino-D-glucitol , 
tetrabutyrate; / 

N- (4-cyclohexylbutyl) -1, 5-dideoxy-l, 5-imino-D-glucitol, 
tetrabutyrate; / 

N- (2 -cyclohexylethyl ) - 1 , 5 -dideoxy- 1 , 5-imino-D-glucitol , 
tetrabutyrate; / 

N- (1-cyclohexylmethyl) -1 , 5-dideoxy-l, 5-imino-D-glucitol , 
tetrabutyrate; / 

N- (1-phenylmethyl) -1, 5-dideoxy-l, 5-imino-D-glucitol, 
tetrabutyrate; / 

N- (3 -phenylpropyl) -1, 5r-dideoxy- 1 , 5-imino-D-glucitol, 
tetrabutyrate; / 

N- (3- (4-methyl) -phenylpropyl) -1, 5-dideoxy-l, 5-imino-D- 
glucitol, tetrabutyrate; and 

N- (6-phenylhexyl) -A, 5-dideoxy-l, 5-imino-D-glucitol, 
tetrabutyrate, ana 

said nucleoside or nucleotide antiviral compound is 
selected from tne group consisting of: 

( + ) -cis-5-f luoro - 1 - [2- ( hydroxy -me t hy 1 ) - [1, 3 -oxathiolan- 5 - 
yl]cytosine; / 

( - ) -2 ' -deoxy-p ' - thiocytidine-5 ' -triphosphate (3TC) ; 
(-) -cis-5-f lyuoro-1- [2- (hydroxy -methyl) - [1, 3 -oxathiolan- 5 - 
yl] cytosine/ (FTC) ; 
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90 (-)2 , / 3 , / dideoxy-3 ' - thiacytidine [(-)-SddC]; 

1- (2' -deoxy-2 ' -f luoro-beta-D-arabinof uranosy^) -5- 
iodocytosine (FIAC) ; 

1- (2 ' -deoxy-2 ' -f luoro-beta-D-arabinof uran/syl) -5- 
iodocytosine triphosphate (FIACTP) ; 

1- (2' -deoxy-2 ' - f luoro-beta-D-arabinof u^anosyl ) - 5 - 
methyluarcil (FMAU) ; 

1 - beta-D-ribof uranosyl -l # 2,4-triazolrf-3 -carboxamide ; 
2 ' , 3 ' -dideoxy-3 ' -f luoro- 5 -methyl -dexocytidine (FddMeCyt) ; 

, 3 ' -dideoxy-3 ' -chloro- 5 -methyl -dexocytidine (ClddMeCyt ) ; 
,3' -dideoxy-3' -amino- 5 -methyl -dexocytidine (AddMeCyt) ; 
,3' -dideoxy-3' -f luoro- 5 -methyl /cytidine (FddMeCyt) ; 
,3' -dideoxy-3' -chloro-5-methy 1 -cytidine (ClddMeCyt) ; 
,3' -dideoxy-3' -amino-5-methy3:-cytidine (AddMeCyt) ; 
,3' -dideoxy-3' - f luorothymid/ne (FddThd) ; 
, 3 ' -dideoxy-beta-L-5-f luorocyt idine (beta-L-FddC) ; 
, 3 ' -dideoxy-beta-L- 5 - thiacytidine ; 
, 3 ' -dideoxy-beta-L-5-cytidine (beta-L-ddC) ; 
-deoxy-3' - thia-5-f luoroaytosine ; 
- amino -5 -methyl -dexocyt/idine (AddMeCyt) ; 
-azido-3' -deoxy thymidine (AZT) ; 
-chloro- 5 -methyl - dexocytidine (ClddMeCyt) ; 
(2-phosphonyl-metho^yethyl) -2 ' , 6 ' -diaminopurine-2 ' , 3 ' 
dideoxyriboside ; 

9- ( 2 -phosphonylmetho^yethyl) adenine (PMEA) ; 
115 acyclovir triphosphate (ACVTP) ; 

D-carbocyclic-2 ' -deoxyguanosine (CdG) ; 

dideoxy- cytidine ; 

dideoxy- cytosine /(ddC) ; 

dideoxy-guanine /(ddG) ; 
120 dideoxy- inosine / (ddl) ; 

E-5- (2-bromoviiwl) -2' -deoxyuridine triphosphate; 

f luoro -arabino^Euranosyl - iodourac i 1 ; 

stavudine; 

2- deoxy-3 ' - thp.a-5-f luorocytidine ; 
125 2' ,3' -dideoxy-guanine; and 
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2 ' , 3 ' -dideoxy-guanosine . 

56. The pharmaceutical composition of claim 36, 
wherein said N- substituted- 1 , 5-dideoxy-l , 5-imino-D- 
glucitol compound is selected from the group consisting of 
N- (n-nonyl) -1, 5-dideoxy-l, 5-imino-D-glucitafl and N- (n- 
nonyl) -1, 5-dideoxy-l, 5 - imino-D-glucitol , ttetrabutyrate , 
and said nucleoside antiviral compound iss ( - ) -2 ' -deoxy-3 ' - 
thiocytidine-5 ' -triphosphate (3TC) . / 

57. The pharmaceutical composit/on of claim 56, 
wherein said N- substituted- 1, 5 -dideo/xy- 1 , 5 -imino-D- 
glucitol compound is N- (n-nonyl) -1 , J5-dideoxy-l , 5 -imino-D- 
glucitol. / 

58. The pharmaceutical composition of claim 36, 
wherein said first amount of saAd N-substituted-1, 5- 
dideoxy-1 , 5 -imino-D-glucitol compound is in the range of 
from about 0.1 mg to about 10p mg. 

59. The pharmaceutical composition of claim 58, 
wherein said first amount of said AT-substituted-1 , 5 - 
dideoxy-1, 5 -imino-D-glucitol compound is in the range of 
from about 1 mg to about 75 mg . 
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60. The pharmaceutical composition of claim 59, 
wherein said first amount of said N-substituted-1 , 5- 
dideoxy-1 , 5 -imino-D-glucitol compound is in the range of 
from about 5 mg to about 50 mg . 

61. The pharmaceutical composition of claim 36, 
wherein said second amount of said nucleoside or 
nucleotide antiviral compound, ok mixture thereof, is in 
the range of from about 0.1 mgyto about 500 mg . 
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62. The pharmaceutical composition of claim 61, 
wherein said second amount of said nucleoside or 
nucleotide antiviral compound, or mixture thereof, is in 
the range of from about 10 mg to about 3 00 mg. 

63. The pharmaceutical composition of claim 62, 
wherein said second amount of said nucleoside or 
nucleotide antiviral compound, or mixture thereof, is in 
the range of from about 2 5 mg to about 2 00 mg . 

64. The pharmaceutical composition of claim 63, 
wherein said second amount of said nucleoside or 
nucleotide antiviral compound, or mixture thereof, is in 
the range of from about 5 0 mg to about 15 0 mg. 

65. The pharmaceutical composition of claim 36, 
wherein said second amount of s^aid nucleoside or- 
nucleotide antiviral compound/or mixture thereof, is in 
the range of from about 1 mg/to about 50 mg . 

66. A pharmaceutical/ composition for treating a 
hepatitis B virus infection in a mammal, comprising from 
about 0.1 mg to about 1j0 0 mg of an substituted- 1, 5- 
dideoxy- 1 , 5-imino-D-gl/ucitol compound of Formula I: 
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wherein: / 

R is selected from the grptip consisting of arylalkyl, 
cycloalkylalkyl , and branchejr or straight chain alkyl 
having a chain length of Gf to C 20 , and 

W, X, Y, and Z are ^ach independently selected from 
the group consisting oy hydrogen, alkanoyl, aroyl , and 
trif luoroalkanoyl ; arya 

from about 0 . 1 >mg to about 500 mg of a compound 
selected from the <group consisting of a nucleoside 
antiviral compouna, a nucleotide antiviral, and mixtures 
thereof . / 

67. The pharmaceutical composition of claim 66, 
wherein said N- substituted- 1 , 5 - dideoxy- 1, 5-imino-D- 
glucitol compound is selected from the group consisting of 
N- (n-nonyl- ) -1, 5 -dideoxy- 1, 5-imino-D-glucitol and N- (n- 
nonyl- ) - 1 , 5 -dideoxy- 1 , 5-imino-D-glucitol , tetrabutyrate , 
and said nucleoside antiviral agent is ( - ) -2 ' -deoxy-3 ' - 
thiocytidine-5 ' -triphosphate . 

68. The pharmaceutical composition of claim 67, 
wherein said 1ST- substituted- 1 , 5 -dideoxy- 1, 5-imino-D- 
glucitol compound is N- (n-nonyl- ) -1 , 5-dideoxy-l , 5-imino-D- 
glucitol . 

69. A pharmaceutical composition for treating a 
hepatitis B virus infection in a human patient, comprising 
from about 0.1 mg to about 100 mg of N- (n-nonyl -) -1 , 5 - 
dideoxy- 1 , 5-imino-D-glucitol and from about 0.1 mg to 
about 500 mg of (-) -2 ' -deoxy-3 ' -thiocytidine-5 ' - 
triphosphate . 



